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This technical report is the annual report for Segment 26 of Project F-69-R, Research and 
Analysis of Fisheries in Illinois, which was conducted under a memorandum of understanding 
between the Illinois Department of Natural Resources and the Board of Trustees of the 
University of Illinois. The actual work was performed by the Illinois Natural History Survey, a 
division of the Prairie Research Institute at the University of Illinois. The project was supported 
through Federal Aid in Sport Fish Restoration (Dingell-Johnson) by the U.S. Fish and Wildlife 
Service, the Illinois Department of Natural Resources Division of Fisheries, and the Illinois 
Natural History Survey. The form, content, and data interpretation are the responsibility of the 
University of Illinois and the Illinois Natural History Survey, and not that of the Illinois 
Department of Natural Resources Division of Fisheries. 
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 1 
EXECUTIVE	  SUMMARY	  
 
Fisheries managers are charged with understanding the interaction between sport fish 
populations and anglers to inform resource management decision making that support and 
promote healthy fisheries. Fundamental to this mission is easy access to long-term fisheries data, 
analytical tools and metrics that offer insight into the quality of a fishery and an understanding of 
the factors that influence fish population dynamics. Equally important is the need to 
communicate this scientific knowledge and promote angling opportunities to the public. 
 
Project F-69-R has three overall goals:  (1) conduct a wide variety of research studies that 
elucidate patterns of variation in sport fish populations and the mechanisms that drive those 
patterns, (2) communicate research findings and basic assessments of sport fish populations to 
the angling public, and (3) organize, manage, analyze and deliver sport fisheries data to 
researchers, sport fish managers, and the angling public. Basic and applied research studies, 
public outreach efforts, and data management activities all work in concert to create a better 
understanding of the restoration and conservation needs of sport fish populations in Illinois. 
 
Research studies completed in Segment 26 were executed under Job 101.1, Job 101.3, Job 
101.4, Job 101.6, and Job 101.7. Summarized below, these studies were focused on five areas of 
sport fish restoration and management. First, development of a Fishing Quality Index (FQI) 
scoring model for Largemouth Bass (Micropterus salmoides) was completed and verification 
initiated under Job 101.1 utilizing 20 years of existing creel survey data (collected during 
previous segments of Project F-69-R) and fisheries-independent samples of sport fish 
populations throughout Illinois. Second, several experiments under Job 101.3 were completed 
and results prepared for publication in a peer-reviewed journal. One experiment evaluated 
various aspects of fisheries induced evolution (FIE) on Largemouth Bass reproduction 
(Experiment 3.1). Two other experiments determined how physiological parameters (Experiment 
3.2) and brood loss (Experiment 3.6) affect nest abandonment decisions in Largemouth Bass. 
Third, several studies examined the physiological and stress-related responses by native sport 
fish (Lepomis macrochirus and M. salmoides salmoides) to environmental stressors, such as low 
oxygen and high carbon dioxide levels. Fourth, field sampling in support of the next iteration of 
“Fishes of Champaign County” was continued under Job 101.6. Fifth, the development of field-
based studies examining the effects of urban stream restoration on fish communities, with special 
emphasis on a Smallmouth Bass (Micropterus dolomieu) urban sport fishery in the Chicago 
metropolitan area was initiated in Job 101.7. 
 
Outreach activities under Job 101.5 primarily consist of the maintenance of the website 
www.ifishillinois.org. During Segment 26, an extensive revision of the site design, architecture, 
and content was completed, and a relaunch was announced on July 2, 2013. The website is a 
heavily visited, popular resource for anglers seeking information about sport fishing 
opportunities in Illinois. The site provides basic information about access, as well as science-
based assessments about the quality of sport fishing in Illinois waters. Through Job 101.5 we are 
able to communicate the results of sport fish research and analysis, delivering state-of-the-art 
information to researchers, managers, and the angling public. Social media was added as a 
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complement to the website and will continue to be utilized to promote and share information 
about sport fishing opportunities throughout Illinois. Additionally, collaborative efforts between 
project personnel and IDNR Division of Fisheries created materials for public fishing shows 
throughout the state. The website, social media, and public outreach activities are essential to 
sharing public data and information about sport fish populations and management in Illinois. 
 
Sport fish data sets are the building blocks that support research studies and outreach activities 
within Project F-69-R, making the collaborative collection, organization, analysis, and 
dissemination of sport fish information a critical component of the overall goals of this project.  
Through collaborations with the Illinois Department of Natural Resources, Project F-69-R 
provides additional resources needed to efficiently collect and manage data that reflects that 
status and trends in sport fish populations in Illinois and organizes that information in such a way 
that the needs of all data users can be more efficiently met.  
 
The importance and value of Project F-69-R lies in the ability to be responsive to emerging sport 
fish management issues through research studies and long-term sport fish data sets, followed by 
compelling and salient communications of those findings to the angling public. The Executive 
Summary provides a brief overview of the accomplishments of each job within the project, 
followed by a more detailed reporting of the specific procedures, findings and recommendations 
for future activities under this project. 
 
JOB	  101.1	   SPORT	  FISH	  POPULATION	  AND	  SPORT	  FISHING	  METRIC	  
 
Using long-term sport fisheries data, project staff has developed and is continuing to test a 
Fishing Quality Index (FQI) for Largemouth Bass. Fisheries-dependent data were assembled 
using creel survey data from 1990 – 2009 and collected in previous segments of Project F-69-R. 
Satisfaction scores of anglers who were expressly targeting Largemouth Bass were used as the 
response variable in the FQI scoring model. IDNR personnel gathered fisheries-independent data 
during fall boat electroshocking surveys, and common population metrics (PSD, average TL, 
CPUE, condition, and various RSDs) were used to create a scoring model based on the metrics 
that were most highly correlated with angler success ratings for Largemouth Bass (Micropterus 
salmoides). Largemouth Bass FQI scoring models will now be verified with additional data, 
revised as necessary, and finalized. Additionally, FQI scoring models for Bluegill (Lepomis 
macrochirus), Channel Catfish (Ictaluris punctatus), and Crappie (Pomoxis spp) will be 
developed in the next project segment.  
 
JOB	  101.2	   ENHANCED	  FIELD	  SAMPLING	  OF	  SPORT	  FISH	  POPULATIONS	  
 
Project F-69-R has awarded several undergraduate students majoring in fisheries management 
(or related fields) the opportunity to participate in enhanced field sampling activities during the 
summer months. Interns worked directly with IDNR Division of Fisheries to conduct sampling 
of stream fish assemblages, logging over 2100 hours sampling the Kaskaskia River, La Moine 
River and Pecontonica River Basins and are currently sampling the Hennepin Canal, Apple 
River, Rock River, and the Illinois River Basins in 2013. This collaboration results in an 
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increased number of sites sampled and promotes the sharing of data in support of research 
studies under this and other Federal Aid projects. 
 
JOB	  101.3	   DETERMINE	  FACTORS	  AFFECTING	  FISHING	  QUALITY	  
 
In the current segment, project personnel conducted field studies examining processes that 
determine reproductive success in Largemouth Bass with the goal of gaining a better 
understanding how angling during the reproductive period may influence recruitment dynamics 
and ultimately fishing quality.  
 
These experiments showed that there is a direct, positive relationship between the number of 
reproductively successful nests within a population of Smallmouth Bass and recruitment to age 
1+ the following season (Experiment 3.3). Results of Experiment 3.4 indicate a similar 
relationship between reproductive success and recruit abundance in Largemouth Bass with 
analysis on this 20-year data set scheduled to be completed in Segment 27. The results of 
Experiment 3.2 and Experiment 3.6 demonstrate that experimental brood depredation induces 
premature nest abandonment by parental Largemouth Bass and identifies the physiological 
parameters associated with nest abandonment. Finally, Experiment 3.1 has shown that fisheries-
induced evolution has had profound impacts on aggression and reproductive success in 
Largemouth Bass. Together these studies show how angling is an important determinant of 
behavior, physiology, and recruitment dynamics in black bass, and how life history 
characteristics are critical factors in understanding variability in sport fish abundance and 
ultimately fishing quality.  
 
JOB	  101.4	   COORDINATION	  WITH	  ONGOING	  FISHERIES	  RESEARCH	  PROJECTS	  
 
Project personnel continue to provide support for a various ongoing fisheries research projects by 
providing information about sport fish populations from sport fish data sets, demonstrating the 
importance of collaborative collection, organization, analysis, and dissemination of sport fish 
information.  
 
In Segment 26, CAWFS-74, along with support from F-69-R project personnel, completed work 
to develop novel molecular stress indices (i.e., development of stress biomarkers) using 
Largemouth Bass and Bluegill (Experiment 4.2). Results from this study represent a significant 
improvement in our ability to quantify stress and disturbance in sport fishes, enabling the use of 
techniques to identify healthy vs. “stressed” populations of Largemouth Bass and Bluegill, as 
well as in other species. 
 
Project staff collaborated with Illinois DNR Division of Fisheries Lake Michigan Program staff 
to collect and analyze sport fish assessments, the results of which are reported in DNR Lake 
Management Reports. In response to the appearance of a significant portion of unmarked Lake 
Trout in index collections, a research proposal was developed and submitted to the USFWS 
CFDA Program 15.662 to utilize otolith microchemistry to determine the natal origin of 
unmarked fish. The proposal was successful and an award was issued on July 2, 2013 to J.A.S. 
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In March of 2011, an estimated 300,000 Chinook Salmon were marked at Jake Wolf Fish 
Hatchery (IDNR) as part of a lake-wide, inter-agency collaboration spearheaded by the U.S. Fish 
and Wildlife Service, and also involving Michigan DNR, Indiana DNR, and Wisconsin DNR 
(Experiment 4.6). Project personnel have collected tag data from anglers who caught tagged 
Chinook Salmon in Illinois waters. Of the 483 Chinook captured, 64 (13.3%) contained coded 
wire tags. Most (49%) Chinook Salmon that entered the Lake Michigan fishery came from 
Wisconsin waters, with 31% coming from Michigan, 11% from Illinois, and 6% from Lake 
Huron; 3% of the tags were lost. The number of Chinook Salmon migrating from Lake Huron 
was an unexpected finding and is something all agencies will need to continue monitoring if 
reducing the predator burden on alewife (Chinook Salmon’s main forage fish) populations 
continues to be a management priority. 
 
During Segment 26, project personnel initiated collaboration with the Landscape Conservation 
Cooperative project “Predicting Climate Change Effects on Riverine Aquatic Insects Using 
Museum Data and Niche Modeling” (Experiment 4.7). Fish samples collected after 1990 (n = 
937) were selected from IL DNR Extensive Basin Fish Survey database to model the 
contemporary fish abundance and diversity in wadeable IL streams. Sixty-six environmental 
variables were selected for species modeling. These variables describe 1) basic watershed 
characteristics, 2) surficial geology, 3) natural land cover, 4) climate, 5) connections to large 
rivers, lakes, and ponds, and 6) land use at several spatial scales. We chose random-forests 
regression to model fish diversity and abundance for its capability of handling various response 
curves (e.g., linear, non-linear, and step), correlations among predictors, small sample sizes, and 
other challenges associated with standard statistics (e.g., multiple linear regression). A model of 
Smallmouth Bass abundance in wadeable streams predict distribution primarily in the northern 
half of the state, with some abundant populations in the upper reaches of the Kaskaskia River, 
while Walleye distribution is limited to the upper reaches of the Fox River and parts of the 
Kankakee River drainage. Models of species richness and fish abundance were also developed. 
Using these baseline distributions, model parameters can now be manipulated to reflect climate 
change scenarios and the resulting changes in sport fish distributions examined. 
 
Access to fisheries data sets and the efficient and coordinated management of those data sets are 
critical to the successful completion of all aspects of Project F-69-R. Project personnel are 
completing development of web-based data entry and retrieval systems for stocking operations 
and lakes sampling throughout the state. Efficiently integrating sport fish data sets is a difficult 
endeavor that requires the continued attention of F-69-R project personnel and a strong 
collaborative partnership with IDNR Division of Fisheries. 
 
JOB	  101.5	   SUPPORT	  AND	  ENHANCE	  WEB	  INTERFACE	  
 
Project personnel redesigned the website www.ifishillinois.org to provide an updated and easier-
to-use format, which complements the current IDNR website. The goal of the redesign was to 
make information easily available to anglers while promoting sport fishing opportunities to the 
public. The website provides information about Illinois sport fish, including angling tips and 
areas for greatest success; fishing reports in a cleaner format; lake profile pages with an 
expandable map and a fishing forecast as provided by IDNR biologists; new informational pages 
on fishing equipment, fishing tips and taking kids fishing; IDNR fishing programs; and trends in 
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fishing quality. This effort makes sport fisheries-related information readily available to the 
public and continues to provide immeasurable benefit to current and prospective anglers in 
Illinois. This newly redesigned website went live to the public on July 2, 2013. During Segment 
26, www.ifishillinois.org had 270,596 visits and 1,322,394 page views indicating a strong public 
interest in the information provided about fishing opportunities in Illinois. To further promote 
fishing opportunities to anglers in Illinois, project personnel have employed social media tools 
(i.e., Facebook and Twitter) to develop online communities interesting in Illinois fishing. 
 
JOB	  101.6	   FISHES	  OF	  CHAMPAIGN	  COUNTY	  
 
Building on the efforts of Forbes and Richardson (1908), Thompson and Hunt (1930), Larimore 
and Smith (1963), and Larimore and Bayley (1996), field sampling for the next iteration of “The 
Fishes of Champaign County” was initiated in Segment 25. To date, 106 stations have been 
sampled resulting in the collection of over 35,000 individual fish representing 65 species.  
Sampling will continue and be finalized by the end of 2014. 
 
JOB	  101.7	   RECOVERY	  OF	  URBAN	  STREAM	  SPORT	  FISHERIES	  
 
Project staff has coordinated with the Illinois DNR and the Forest Preserve District of DuPage 
County staff to select sampling locations on the East Branch and West Branch of the DuPage 
River. General sampling of the fish community will provide important information on the sports 
fishery and the forage fish of urban streams. Information from community sampling will be used 
to evaluate the post-restoration status of fish communities in an urban stream environment. Sites 
were selected based on sampling a diverse selection of habitats to maximize probability of 
accurately assessing the fish community. Project personnel conducted field testing of acoustic 
telemetry tags and receivers to determine the detection range and probability of receivers in the 
West Branch of the DuPage River. Data from field tests was then used to determine the final 
configuration of transmitter tags and the geometry of receiver placement in the field for long-
term, passive data collection. Additionally, project personnel have completed the necessary steps 
to participate in the USFWS INAD #11-471 program for AQUI-S 20E. 
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JOB	  101.1	   SPORT	  FISH	  POPULATION	  AND	  SPORT	  FISHING	  METRIC	  
 
OBJECTIVES	  
 
The following components constitute the overall objectives for Job 101.1: 
 
• Develop and test a wadeable and non-wadeable Fishing Quality Index (FQI) for common 
Illinois sport fish species using fisheries data collected through standardized field 
sampling and creel surveys 
 
PROCEDURES	  
 
Using long-term sport fisheries data, project staff has initiated the development and testing of a 
Fishing Quality Index (FQI) for individual species of sport fish, as well as on sport fish 
assemblages for individual lakes, rivers and streams across Illinois. Historical creel survey data 
from 1990 – 2009 were used to parameterize the fisheries-dependent components of the FQI 
metric. As development and testing of the FQI continues, standardized sampling data of Illinois 
lakes, rivers and streams will be used to parameterize the fisheries-independent components of 
the FQI metric for both wadeable and non-wadeable systems. Ultimately, an annual wadeable 
and non-wadeable FQI will be calculated for several sport fish species on individual bodies of 
water (lakes, rivers, and streams) across Illinois and could be used in concert with traditional 
sport fisheries management metrics (e.g., proportional stock density, PSD) to more fully describe 
the interaction between population structure and quality of angling experience. 
 
Project personnel began by developing an FQI scoring model for Largemouth Bass, as it is one 
of the most popular sport fish species in Illinois, is common in almost all lakes, and provides a 
large amount of usable data for testing. Project staff developed an FQI scoring model to predict 
the quality of fishing based on an angler’s perception of his/her angling success in a certain water 
body. The scoring model uses metrics obtained through fisheries independent sampling efforts 
by IDNR Division of Fisheries and historical creel survey data collected in previous segments of 
Project F-69-R where electrofishing surveys had been conducted the fall prior to the creel 
survey. This approach, therefore, combines both fisheries dependent and fisheries independent 
data into the FQI scoring model. 
 
Anglers interviewed during 33 creel surveys in Illinois between 1999 and 2008 were asked to 
rank their angling experience on a scale from 1 to 10, with 10 being the highest. Satisfaction 
scores of anglers who were expressly targeting Largemouth Bass were used as the response 
variable in the FQI scoring model. To expand the model to more lakes over a longer time period, 
a separate model was developed relating an angler’s catch to their success rating. The goal of this 
second model was to estimate the average success rating for lakes where creel surveys were 
performed prior to 1999, thus increasing the size of the fisheries-dependent sample used in 
development of the overall FQI scoring model. The estimated average success score for each 
lake was then used as the fisheries-dependent variable in the FQI model. IDNR personnel 
gathered fisheries-independent data during fall collections via boat electrofishing, and common 
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population metrics (PSD, average TL, CPUE, Condition, and various RSDs) were used to create 
a scoring model based on the metrics that were most highly correlated with angler success 
ratings. Additionally, a derivative parameter that combines both the number of fish caught and 
the size of fish caught on a per effort basis (mm fish per hour) was calculated and included as a 
fisheries dependent model parameter. Another derivative parameter Diff was used to represent 
the proportion of Largemouth Bass in the population that was at or below a typical size limit of 
15 inches and was calculated as the difference between RSD38 and RSD30.  
	  
FINDINGS	  
 
The expanded creel survey model indicated that the strongest predictors of perceived angling 
success among Largemouth Bass anglers are millimeters per hour (mm/hr), RSD30, and the 
derivative parameter Diff (P = 0.0007; r2 = 0.1577). The equation used to estimate angler 
satisfaction based on these predictors was: 
 
Estimated Average Success = 4.47 + 0.002*(mm/hr) + 1.06*(RSD30) + -2.89*(Diff). 
 
Although this model only explains a small portion of the variability, there are many variables 
unrelated to the fish population that may impact creel survey success rating (e.g., weather, 
angling pressure, equipment malfunctions, etc.), and we feel this is an reasonable portion of the 
explained variability in perceived angler satisfaction for use in development of the overall FQI 
scoring model. Using this approach we were able to increase the number of lakes for the FQI 
model development from 33 to 96. 
 
Seven fisheries independent parameters resulting from the IDNR fall electrofishing surveys were 
included in the FQI model development: CPUE, Average TL, mm/hr, RSD30, RSD38, RSD51, 
and Diff. The best model (P = 0.0003; Adj. R2 = 0.1923) utilizing these parameters to predict the 
estimated average success score contained six of these variables: 
 
FQI = 4.14 + 0.002*CPUE + 0.002*Ave TL + 2.02*RSD30 - 1.42*RSD38 - 1.04*RSD51 - 3.24*Diff 
 
All proportional data (RSDs and Diff) were Arcsine-square root transformed for regression 
purposes. This model contains two unintuitive variable coefficients; both RSD38 and RSD51 
appear to have a negative relationship to average success. We are investigating these results 
further to find the cause of these results. 
 
RECOMMENDATIONS	  
 
Project personnel are currently examining the FQI scores of approximately 100 Illinois lakes that 
were not used in the FQI model for the purposes of verification of model performance. This data 
will assist project personnel in creating a more accurate scoring system by allowing us to 
examine the mean scores over multiple lakes and multiple time frames. After completing these 
analyses, a manuscript will be submitted to a peer-reviewed journal. 
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Once the scoring model for Largemouth Bass is complete, we will expand the FQI to other sport 
fish species. From the initial inspection of the data, FQI models can be prepared for Bluegill, 
Channel Catfish and Crappie (both black and white combined). Due to the limited number of 
lakes fitting the criteria and some sport fish species being limited to certain lakes, it may be more 
difficult to prepare an FQI for Walleye/Sauger, Muskellunge, Redear Sunfish, Smallmouth Bass 
and others. 
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JOB	  101.2	   ENHANCED	  FIELD	  SAMPLING	  OF	  SPORT	  FISH	  POPULATIONS	  
 
OBJECTIVES	  
 
The following components constitute the overall objectives for Job 101.2: 
 
• Conduct targeted and supplemental field sampling of sport fish populations to support the 
data needs of project activities 
 
• Coordinate with other Federal Aid Projects and Division of Fisheries to fill gaps in 
sampling effort and create efficiencies among federally supported (DJ) projects 
 
PROCEDURES	  
 
Project staff will coordinate directly with the Division of Fisheries to determine sport fish 
population sampling needs in an effort to meet the growing demand for field data collection to 
support research activities and the analytical needs of fisheries managers. Enhanced field 
sampling of sport fish populations also provides data needed for FQI development on selected 
wadeable and non-wadeable waters within the state. Project staff will be used to fill gaps in 
sampling needs that also support research objectives in this study and create flexibility in 
apportioning sport fish population sampling efforts to meet the needs of multiple Federal Aid 
Projects, in addition to the needs of the Division of Fisheries. 
FINDINGS	  
 
During Segment 26, project personnel spent over 2,100 hours assisting the IDNR Division of 
Fisheries with projects ranging from assorted field samplings throughout the state, kid’s fishing 
expos, and processing preserved fish specimens. Project personnel worked directly with IDNR 
Division of Fisheries to conduct sampling of stream fish assemblages in the Kaskaskia River, La 
Moine River and Pecontonica River Basins during the summer of 2012. A summary of data 
collected during those sampling trips is included below. 
 
During the first half of 2013, project personnel coordinated stream sampling in the Hennepin 
Canal, Apple River, Rock River, and the Illinois River. Additional data collection, entry, and 
analysis for 2013 collections are currently underway, and data collection during 2013 continues 
during Segment 27. Summary information regarding sport fish populations in these stream basins 
will be reported in the next segment report.  A summary of available data from 2012 Intensive 
Basin Surveys is reported below. 
 
Kaskaskia	  River	  Basin	  
 
The sport fishery of the Kaskaskia River consists of Black and White Crappie, Channel Catfish, 
Flathead Catfish, Largemouth Bass, Bluegill and White Bass. Bluegill were the most numerous 
sport fish in the Kaskaskia River basin and were collected at 10 of the 11 sampling locations, 
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followed by Largemouth Bass, which were taken at 9 locations. Although both species are 
relatively common in this basin, only 5 Bluegill and 3 Largemouth Bass collected are of 
“Quality” length. Crappie were less common in the basin, but 41% of the Crappie collected were 
larger than the “Quality” size and one collected would be considered “Trophy” size. The larger 
sport fish collected during this survey were located in the main stem of the Kaskaskia River at 
Cooks Mills, Allenville and Illinois Highway 133. 
 
LeMoine	  River	  Basin	  
 
Eight sites in the La Moine River basin were sampled during 2012, and sampling efforts 
collected 7 species of sport fish. Bluegill was the most abundant sport fish in this system, 
although none of the collected Bluegill were of Quality length. Channel Catfish was the next 
most abundant species, and 15% of those collected were of Quality length. The La Moine River 
basin Black Bass fishery consists of both Largemouth and Smallmouth Bass, but all sampled 
individuals of these species were less than 9 inches. Other sport fish species collected during this 
survey were Flathead Catfish, Black Crappie, and White Bass. 
 
Miscellaneous	  Stream	  Sampling	  
 
In addition to assisting with the 2012 Intensive Basin Surveys, project personnel assisted with 
the following surveys: 
 
• Various lake electrofishing surveys across Region 3 
• Kickapoo Creek of the Sangamon River basin to assess a stream restoration project (5 
Sites) 
• Lone Tree Creek of the Sangamon River basin to assess recovery from a fish kill (2 sites) 
 
RECOMMENDATIONS	  
 
The overall benefit of the collaboration between project personnel and IDNR Division of 
Fisheries to conduct sport fish assessments is exceptional. Data collected can and will be used to 
develop and test the FQI metric, provide summary information about sport fish opportunities to 
the public via www.ifishillinois.org, and support the research and management needs of multiple 
collaborators and peers. Coordinated stream surveys should continue in future segments and 
more detailed, long-term strategies for prioritizing sampling efforts throughout the state should 
be developed. 
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JOB	  101.3	   DETERMINE	  FACTORS	  AFFECTING	  FISHING	  QUALITY	  
 
OBJECTIVES	  
 
The following components constitute the overall objectives for Job 101.3: 
 
• Evaluate long-term trends and spatio-temporal variation in the quality of sport fish 
populations 
• Conduct experimental and manipulative experiments to identify the biological 
mechanisms affecting performance metrics in sport fisheries 
	  
Experiment	  3.1	  –	  Impacts	  of	  angling-­‐induced	  selection	  on	  aggression,	  nest	  guarding	  behavior,	  
and	  reproductive	  success	  of	  male	  Largemouth	  Bass	  (M.	  salmoides)	  
 
Experiment 3.1 was completed in Segment 24. Results were published in a peer review journal in 
December of 2012: 
 
Sutter, D.A.H., C.D. Suski, D.P. Philipp, T. Klefoth, D.H. Wahl, P. Kersten, S,J, Cooke, 
and R. Arlinghaus. Recreational fishing selectively captures individuals with the 
highest fitness potential. Proceedings of the National Academy of Sciences 109: 
20960-20965. 
 
ABSTRACT 
 
Fisheries-induced evolution and its impact on the productivity of exploited fish stocks 
remains a highly contested research topic in applied fish evolution and fisheries science. 
Although many quantitative models assume that larger, more fecund fish are 
preferentially removed by fishing, there is no empirical evidence describing the 
relationship between vulnerability to capture and individual reproductive fitness in the 
wild. Using males from two lines of Largemouth Bass (Micropterus salmoides) 
selectively bred over three generations for either high (HV) or low (LV) vulnerability to 
angling as a model system, we show that the trait "vulnerability to angling" positively 
correlates with aggression, intensity of parental care, and reproductive fitness. The 
difference in reproductive fitness between HV and LV fish was particularly evident 
among larger males, which are also the preferred mating partners of females. Our study 
constitutes experimental evidence that recreational angling selectively captures 
individuals with the highest potential for reproductive fitness. Our study further suggests 
that selective removal of the fittest individuals likely occurs in many fisheries that target 
species engaged in parental care. As a result, depending on the ecological context, 
angling-induced selection may have negative consequences for recruitment within wild 
populations of largemouth bass and possibly other exploited species in which behavioral 
patterns that determine fitness, such as aggression or parental care, also affect their 
vulnerability to fishing gear. 
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Experiment	  3.2	  –	  Physiological	  mediators	  of	  nest	  abandonment	  decisions	  in	  Largemouth	  Bass	  
during	  the	  spawning	  season	  
 
Experiment 3.2 was completed in Segment 24 and published in June of 2013: 
 
Zuckerman, Z. C. and C. D. Suski. 2013. Predator burden and past investment affect 
brood abandonment in a parental care-providing teleost. Functional Ecology 
27:693-701. 
 
ABSTRACT 
 
Reproductive success of parental care-providing species is contingent upon the level of 
parental investment into a brood. When the expected fitness contribution of a brood is 
outweighed by the costs of parental care (e.g. decreasing parent somatic condition), an 
individual may reduce its level of care, or may altogether abandon a brood in trade-off for 
potential future reproductive success. Leading parental care hypotheses have established 
parental stress, oxidative stress, nutrition and androgen condition, as well as reproductive 
value and the threat of brood depredation, as drivers of investment into parental care. The 
concomitant effects of parent physiological condition and the threat of brood depredation 
have yet to be considered in their direct effect on the reproductive success of a parental 
care-providing individual. Using Largemouth Bass (Micropterus salmoides) as a model 
parental care-providing species, we investigated the relative influence of these factors, 
together, on a direct fitness measure: the decision by a parent to abandon its brood. By 
employing a novel combination of multivariate and information-theoretic modeling, our 
findings indicate that reproductive success of parental largemouth bass is contingent 
primarily on the threat of depredation to a brood (i.e. the density of brood predators 
adjacent to nest locations), past investment into a brood and reproductive value of the 
brood. Parent physiological condition had limited influence on the decision by 
largemouth bass to abandon parental care. Modeling indicated that parental circulating 
androgen concentration and antioxidant capacity may play a minimal role in driving 
brood abandonment; nutrition and stress condition of the parent did not differ between 
reproductive outcomes. Findings here suggest that a holistic approach should be 
implemented when studying parental care and that a definite experimental endpoint, e.g., 
brood abandonment or reproductive success, be utilized as a direct metric of the cost to 
fitness of parental care decisions. 
 
Experiment	  3.3	  –	  Impacts	  of	  reproductive	  success	  on	  Smallmouth	  Bass	  recruitment	  
 
Although often used to inform sport fish management decisions, the existence of a stock-
recruitment relationship in black basses has yet to be demonstrated through rigorous testing. 
However, in species like the Smallmouth Bass that exhibit long-term parental care and are highly 
susceptible to angling while on the nest, recruitment may be directly related to the number of 
successful nests in a year. This long-term study has focused on the monitoring of the 
reproductive success of individual nesting Smallmouth Bass males within both river and lake 
habitats. A parallel experiment (Experiment 3.4) addresses the same question regarding 
Largemouth Bass. 
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PROCEDURES	  
 
Field experiments tested the association between nesting success, mating success and 
reproductive success in Smallmouth Bass, and if these correlated to recruitment of age 1+ 
individuals. For the past several spawning seasons, we have focused on a study site that provided 
both a healthy river population and two lake populations. All nesting males in each study site 
were surveyed by visual swims using a mask and snorkel. Data collected for each individual 
male bass that spawned included: date of spawn, location and depth of the nest, assessment of 
mating success (number of eggs laid), assessment of reproductive success (number of fry), size 
of parental male, and duration of parental care for each male, as well as the occurrence of hook 
wounds from angling. Snorkelers swam transects to assess the number of age-1 and age-2 
juvenile Smallmouth Bass to assess year class strength from the previous year. 
 
FINDINGS	  
 
The result of this study is the culmination of following Smallmouth Bass populations for over 
twenty years. The documentation of the reproductive activities and success has shown there is a 
direct, positive relationship between the number of reproductively successful nests within a 
population of Smallmouth Bass and recruitment to age 1+ to the following season (Figure 1). In 
addition, a positive correlation existed between total number of nests and recruitment (Figure 2), 
as well as between the estimated number of fry produced and recruitment (Figure 3). 
 
 
Figure 1. Relationship between those nests that successfully raised a brood to the total 
number of age 1+ bass observed in the following year. 
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Figure 2. Relationship between the total number of nests where spawning occurred 
and the total number of age 1+ bass observed in the following year. 
 
 
 
 
Figure 3. Relationship between the estimated number of fry produced and the total 
number of age 1+ bass observed in the following year. 
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RECOMMENDATIONS	  
 
Understanding the long-term consequences that angling can have on Smallmouth Bass 
populations in Illinois will continue to improve our ability to manage and conserve this species. 
This study shows that reproductive success is directly linked to year class strength and 
recruitment mechanisms. Management strategies for Smallmouth Bass populations that show 
wide fluctuations in number of nesting males or that have decreased recruitment should include 
considerations for protecting parental care activities. 
 
The results of this experiment are currently being prepared in for submission to Transactions of 
the American Fisheries Society. 
 
Experiment	  3.4	  –	  Impacts	  of	  reproductive	  success	  on	  Largemouth	  Bass	  recruitment	  
 
The uncertainty surrounding the existence of a stock-recruitment relationship in black basses 
requires investigation into alternative hypothesis to identify major drivers of black bass 
recruitment. Reproductive success may provide an important link to recruitment dynamics, 
especially for species that provide parental care and experience significant angling pressure 
during the reproductive season. In this long-term monitoring study, we tested the hypothesis that 
reproductive success in a given season is correlated with abundance of age 1+ recruits the 
following year by assessing yearly spawning activity and success, as well as following the 
recruitment of the age 1 cohort in Largemouth Bass. A parallel experiment (Experiment 3.3) was 
conducted focusing on Smallmouth Bass. 
PROCEDURES	  
 
Total reproductive activity was measured by snorkelers locating all nests formed during each 
year’s spawning season and quantifying the mating success for each male (numbers of eggs laid) 
and the success or failure of the brood (reaching the independent fry stage). These measurements 
were used to quantify annual lake-wide reproductive success (number of successful offspring 
produced) in whole Largemouth Bass populations. In addition, individual characteristics of each 
male (e.g., size, age, duration of parental care provided) coupled with the level of angling that 
occurred while male bass were nesting were used to assess the factors important for nest success 
or failure. 
 
FINDINGS	  
 
Although this study is still in the final phase of data collection, preliminary analysis of this long-
term data is showing a positive relationship between the level of reproductive success in the 
population and year-class strength. In addition, we are also able to assess the long-term impacts 
that angling for nesting bass can have on the reproductive success and recruitment (see 
Experiment 3.1). Another benefit of this data set is that the impacts of environmental and 
climatic changes on largemouth reproduction can also be assessed. 
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RECOMMENDATIONS	  
 
Further understanding recruitment dynamics for Largemouth Bass populations will continue to 
improve management goals and strategies for lakes throughout Illinois. The final results of this 
study may have important implications, especially for populations with poor recruitment. Work 
should continue on the relationship between Largemouth Bass reproductive dynamics and 
recruitment.  
 
Experiment	  3.5	  –	  Assessing	  the	  impacts	  of	  invasive	  species	  on	  nesting	  bass	  
 
Drastic changes in the Great Lakes watershed have occurred in a very short period of time. The 
introductions of zebra mussels and round gobies have had significant effects on the environment, 
including water clarity, competition for food, and spawning habitat. Historical data collected 
prior to and during invasive species expansion can be a highly valuable tool when assessing the 
level of impacts these invaders have had on native sport fish populations.  
 
PROCEDURES	  
 
Biologists from SUNY College of Environmental Science and Forestry; the Fish Enhancement, 
Mitigation, and Research Project for the St. Lawrence Region; and the NY Department of 
Environmental Conservation, working at the Thousand Island Biological Station (TIBS), are 
currently assessing the impacts of zebra mussels and round gobies on fish populations in the St. 
Lawrence River just above Lake Ontario. During previous segments, project personnel 
conducted studies in this area spanning the last 20 years, assessing the reproductive activity of 
Smallmouth Bass populations (see Experiment 3.3). During Segment 25, project personnel met 
with TIBS researchers to compare data sets, as well as to discuss the possibility of repeating field 
studies to determine the impact zebra mussels and the round gobies may have had on 
Smallmouth Bass, Rock Bass and Bluegill during their reproductive season. Researchers visited 
historical and novel study sites to assess the level of habitat quality and use by populations of 
nesting centrarchids. Visual assessments were completed using a mask and snorkel and 
swimming the shoreline to locate nesting sites. Preliminary evaluations of zebra mussel and 
round goby densities were also conducted.  
 
FINDINGS	  
 
Data was collected for the entire reproductive season (June 5–Aug 13 2013) and is currently 
being compiled. Analysis will soon be underway for comparison to pre-invasion data from 1991. 
In addition, to further align with previous methodologies, photographic analysis of individual 
nests was added to the experimental protocol and will be compared to photographs taken in 
previous years from SUNY biologists. Field observations and preliminary assessments showed a 
dramatic change in habitat quality and use for nesting sites by Smallmouth Bass.  
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RECOMMENDATIONS	  
 
We recommend that collaborative work with centrarchid biologists at the Thousand Island 
Biological Station continue to evaluate how invasive species are affecting reproductive activity 
within the Great Lakes in relation to distribution patterns of invasive species in Illinois.  
 
Experiment	  3.6	  –	  Impact	  of	  brood	  loss	  on	  nest	  abandonment	  decisions	  by	  Largemouth	  Bass	  
 
Fieldwork, analyses and writing associated with this series of experiments have been completed, 
and final results of this experiment were reported in Segment 25. Results from this work have 
been submitted for publication in a peer-reviewed journal, as follows: 
 
Zuckerman, Z. C., D. P. Philipp and C. D. Suski. In Review. The influence of brood loss 
on nest abandonment decisions in Largemouth Bass Micropterus salmoides. 
Journal of Fish Biology. Submitted September 19, 2013. MS# 13-555. 
 
Experiment	  3.7	  –	  Parental	  care	  physiology	  in	  Centrarchids	  —	  insights	  from	  Bluegill	  sunfish	  
(Lepomis	  macrochirus)	  with	  implications	  for	  sport	  fish	  conservation	  	  	  
	  
A broad number of economically important North American sport fish species provide parental 
care to significantly improve offspring survival, which contributed to the maintenance of viable 
fish stocks. The underlying hormonal and physiological changes associated to parental care, 
however, are complex, and how androgens, behavior-related enzymes, and peptide hormones, 
such as prolactin and neuropeptides, interact with each other change over the course of parental 
care or can be affected by environmental conditions is not fully understood. The objective of 
Experiment 3.7 was to assess the role of various hormones in initiating and maintaining parental 
care behaviors in Bluegill. 
 
PROCEDURES	  
 
Territorial Bluegill males of similar size were sampled throughout their reproductive period at 
three distinct stages: when establishing territories, guarding eggs, and guarding fry. Bluegill were 
collected in June 2011 using rod-and-line fishing and netting. During each of these stages, 10 
males were sampled and tissue samples (brain, liver, muscle) were immediately preserved for 
laboratory analysis. A control group consisting of 10 males similar in size to the experimental 
fish was sampled prior to reproduction. 
 
RNA from specific tissues was extracted from tissue samples in the laboratory and used to 
develop DNA primers, partial sequences of target genes and reference genes associated with the 
production of hormones related to parental care. DNA fragments from tissues samples were 
isolated and, based on the sequenced gene fragments, qPCR primers were created to quantify 
gene expression where the expression of target genes was compared to the expression of an 
internal standard. 
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FINDINGS	  
 
Experiment 3.7 was completed in Segment 26, but a peer-reviewed publication will not be 
pursued at this time. We found significant changes in expression profiles suggesting that 
territoriality and courtship behavior at the onset of spawning are mainly regulated by brain 
aromatase activity and increases in estrogen receptor alpha (ERα) expression, whereas parental 
care after hatching of offspring is affected by increases in isotocin receptor (ITR) and vasotocin 
receptor (V1a) expression with the role of prolactin, based on the expression of the prolactin 
receptor gene (PRLR), remaining unclear. Findings indicate that expression profiles observed in 
nesting Bluegill may be similar to those known from other vertebrates, suggesting that 
neurological mechanisms underlying reproduction and parental care might follow similar 
patterns across vertebrate taxa. 
 
RECOMMENDATIONS	  
 
Determining factors operating during parental care behavior may clarify how brood development 
results in an adjustment in gene expression and translates to known changes in behavior of the 
parental male. Understanding how hormone expression varies as broods develop is essential to 
clarifying the consequences of reduced expression levels for reproduction and recruitment. 
Aquatic environments can be impacted by human land use through agricultural or wastewater 
effluents containing endocrine disruptors that may affect reproductive behavior. Understanding 
the suite of factors that may influence reproductive behavior, and ultimately recruitment 
dynamics, in sport fish is valuable in the context of sport fish management. As parental care is 
key for successful recruitment for a broad number of species, basic knowledge on how behavior-
related genes are expressed during parental care is crucial for successful conservation 
management of these fish. Findings of this study may prove useful in future studies on 
Largemouth Bass to assess impacts of environmental characteristics and fisheries-induced 
evolution on reproduction, behavior, and physiology and to determine potential genetic causes 
for increased vulnerability to angling observed in certain Largemouth Bass. 
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JOB	  101.4	  –	  COORDINATION	  WITH	  FISHERIES	  RESEARCH	  PROJECTS	  
 
OBJECTIVES	  
 
The following components constitute the overall objectives for Job 101.4: 
 
• Provide supportive information on sport fish population dynamics/structure in study 
lakes, streams, and rivers associated with ongoing Federal Aid projects (e.g., F-101-R, F-
135-R, F-138-R, F-123-R, F-52-R) and other federal- and state-supported activities 
(e.g., CAWFS-74, USFWS #301819G032) 
 
• Maintain and enhance systems for managing and delivering fisheries data and analyses to 
data users 
 
• Coordinate with related Federal Aid Projects and support the objectives of those projects 
where practicable 
 
 
Several research experiments, ecological field studies, and collaborative activities were 
conducted in support of the objectives of Job 101.4. The procedures, findings, and 
recommendations for each of these activities are presented below. 
 
Experiment	  4.1	  –	  Improved	  understanding	  of	  environmental	  tolerances	  of	  Bass	  and	  Bluegill	  
 
Experiment 4.1 was completed in Segment 24. Results from this experiment have been published 
in a peer-reviewed publication. 
 
Kates, D., C. Dennis, M. R. Noatch and C. D. Suski. 2012. Responses of native and 
invasive fishes to carbon dioxide: potential for a non-physical barrier to fish 
dispersal. Canadian Journal of Fisheries and Aquatic Sciences 69:1748-1759. 
 
ABSTRACT 
	  
Upon arrival in a novel environment, invasive species have the potential to cause 
negative consequences at their new location. Rather than try to eliminate invasive species 
after introduction, preventing their spread is a more efficient strategy to mitigate impact. 
The current study used a laboratory setting to quantify the efficacy of elevated carbon 
dioxide (CO2) in water to act as a nonphysical barrier to deter fish movement. Our focus 
was on deterring the movements of Silver Carp (Hypophthalmichthys molitrix) and 
Bighead Carp (Hypophthalmichthys nobilis), but Largemouth Bass (Micropterus 
salmoides) and Bluegill (Lepomis macrochirus) were also examined to quantify the 
impact of elevated CO2 on native species. Exposure of all species to 30 mg.L-1 dissolved 
CO2 for 1 h, compared with ambient CO2 concentrations of 10 mg.L-1, resulted in an 
elevated stress response, along with alterations to ionic-osmotic balance. Exposure of fish 
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to 70 mg.L-1 CO2 caused a reduction in ventilation rates after 1 h, while both Silver Carp 
and Bighead Carp lost equilibrium. Silver Carp, Largemouth Bass, and Bluegill also 
showed avoidance of CO2 at approximately 100 mg.L-1. Together, results suggest that 
zones of elevated CO2 have potential to deter the movement of fishes. 
 
Experiment	  4.2	  –	  Development	  of	  molecular	  tools	  to	  quantify	  stress	  and	  disturbance	  in	  
Largemouth	  Bass	  and	  Bluegill	  
 
The stress response is common to all fishes and occurs following the perception of potentially 
harmful conditions. While the purpose of the stress response in fish is to maintain homeostasis 
and ensure survival, there can be negative consequences associated with prolonged upregulation 
of the stress response, including disease susceptibility, loss of performance, and reduced fitness. 
Typically, the stress response in fishes is quantified through the production of hormones, such as 
cortisol, which is sampled in blood. However, cortisol is expressed following a broad range of 
stressors and can be expressed following handling and/or sampling. Therefore, it would be 
advantageous to develop novel indicators of stress for fishes, particularly those that are robust 
against handling stressors or those that are expressed following specific stressors. Molecular 
markers, such as the expression of stress genes, represent sensitive stress indices that can be 
upregulated after specific environmental challenges and are quick to respond to challenges. 
 
PROCEDURES	  
 
In FY2011, CAWFS-74, along with support from F-69-R project personnel, continued projects 
to develop novel molecular stress indices (i.e., development of stress biomarkers) using 
Largemouth Bass and Bluegill. In particular, the project sought to define stress markers that 
could be quantified in red blood cells, allowing the non-lethal determination of stress for these 
sport fishes. 
 
Using a closed system of circulating water, Largemouth Bass and Bluegill were subjected to 
hypercarbia (high carbon dioxide). Red blood cells, heart, white muscle, and gill tissue were 
collected after a 1-hour exposure. Quantitative real-time PCR (qPCR) was utilized to determine 
the relative change of specific target genes in response to elevated carbon dioxide concentrations 
in the hopes of discovering genetic biomarkers for general and specific stressors. Briefly, RNA 
was extracted from the tissues excised from each fish and then created into DNA to be used as 
the template for qPCR. qPCR primers were created for several target stress genes, along with 
three possible reference genes. qPCR has been performed on Silver Carp and Bluegill for red 
blood cells, gills, and heart tissues. 
 
FINDINGS	  
 
Data collection from this series of experiments has been completed. Data analysis and 
manuscript preparation have begun, and should be completed in Segment 27. 
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RECOMMENDATIONS	  
 
Results from this study will represent a significant improvement in our ability to quantify stress 
and disturbance in sport fishes. The ability to non-lethally quantify molecular markers of stress 
in wild fishes will improve our ability to identify healthy vs. “stressed” populations of 
Largemouth Bass and Bluegill, and this technology can then be applied elsewhere to other fish 
species. The use of genetic stress markers can also be utilized in situations where blood 
collection is not possible, such as the determination of the molecular response of eggs, fry, and 
fingerling fish to carbon dioxide exposure. In addition, following publication in peer-reviewed 
journals, the primer sequences for the stress genes in Largemouth Bass and bluegill will be 
available for use by other researchers, allowing the expansion of these techniques elsewhere. 
 
Experiment	  4.3	  –	  Development	  of	  novel	  chemical	  barriers	  to	  prevent	  the	  spread	  of	  Asian	  Carp	  
and	  to	  protect	  existing	  sport	  fish	  populations	  in	  the	  Great	  Lakes	  
 
Asian Carp have the potential to harm valuable sport fisheries in the Great Lakes through habitat 
destruction and competition. Currently, there is a single electric barrier preventing the movement 
of Asian Carp from the Mississippi River drainage to the Great Lakes basin. Electric barriers are 
size-selective, however, preferentially targeting large fish, and thus leaving smaller fishes free to 
escape the electric current. It is therefore valuable to develop additional, redundant barriers that 
are not size-selective to provide additional safety and security to the Great Lakes basin by 
deterring the movement of Asian Carp. 
 
PROCEDURES	  
 
Under Project CAWFS-74 and in collaboration with F-69-R project personnel, adult Bighead 
Carp, Silver Carp, Largemouth Bass, and Bluegill were exposed to conditions of elevated carbon 
dioxide in the laboratory. The primary goal of these experiments was to develop a chemical 
barrier to deter the movements of Asian Carp into the Great Lakes Basin. Results, however, will 
not only improve our understanding of the physiological tolerance limits of sport fishes, but can 
also be used to adjust regulatory guidelines of environmental parameters that will benefit sport 
fish populations. 
 
Individuals of each species were exposed to elevated dissolved CO2 in a laboratory setting. 
During reflex response experiments, exposure to 30mg/L and 70 mg/L dissolved CO2 were 
tested to determine the concentration and duration of exposure that caused fish to exhibit signs of 
discomfort and agitation. In later trials, fish were tested for indices of physiological stress after 
an exposure of 30 mg/L dissolved CO2 for one hour. In an additional experiment, adult fish were 
placed into a choice arena where they had the ability to move from one chamber following 
exposure to dissolved CO2. The concentrations of CO2 when fish became agitated and then 
subsequently fled the treatment chamber were recorded and later analyzed. 
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FINDINGS	  
 
Data collection for this experiment continued in Segment 26 and into Segment 27 (2013-2014). 
Results for this experiment will be summarized once data collection is complete and analyses 
have begun. 
 
RECOMMENDATIONS	  
 
Further investigations and field trials are required before real-world implementation of CO2 
barriers can occur; the current results were generated from laboratory work under controlled 
conditions. The next steps would include large-scale testing of CO2 as a barrier to fish 
movement, along with continual experimentation investigating effects of CO2 on different life 
stages of fish at concentrations similar to those seen during the “choice arena” portion of the 
current study. Work should be performed on cost feasibility, impacts on non-target organisms, 
and other potential environmental concerns to define limits of this potential solution. F-69-R 
project personnel should continue to provide collaborative support to Project CAWFS-74 and 
utilize results regarding the sport fish component of the experiments to inform sport fish 
management activities. 
 
Experiment	  4.4	  –	  Pulse-­‐pressure	  as	  a	  deterrent	  to	  Asian	  Carp	  movement	  
 
Asian Carp have the potential to negatively impact valuable sport fisheries in the Great Lakes. 
Currently, a single electrical barrier in the Chicago Area Waterway impedes the spread of Asian 
Carp into the Great Lakes. A non-physical barrier to invasive fish movement would provide 
support in protecting valuable habitat for lucrative sport fisheries and would also continue to 
allow shipping through the Chicago Area Waterway. In this study, the use of pulse-pressure 
technology to deter movement or drive movement of invasive Silver and Bighead Carp was 
tested in an enclosed arena. 
 
PROCEDURES	  
 
Under Project CAWFS-74 and in collaboration with F-69-R project personnel, individual 
Bighead Carp were collected by commercial harvesters and promptly tagged with acoustic 
telemetry tags. They were subsequently placed into a large net arena. Silver Carp were also 
caught and placed in the arena but were not acoustically tagged. Two pulse-pressure devices 
were placed in the center of the arena prior to the addition of fish. After a control period where 
the fish were allowed to swim freely in the arena, the pulse-pressure devices were engaged for 
several hours. The movements of Asian Carp in response to the pulse-pressure devices were 
quantified with acoustic telemetry, as well as hydroacoustic imaging. At the conclusion of firing, 
specimens were recollected and telemetry data was collected for later analysis. This procedure 
was run in duplicate for a total of two trials.  
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FINDINGS	  
 
Data collection and analysis falls under the purview of project CAWS-74, and will not be 
reported here. F-69-R project personnel will continue to collaborate with Project CAWFS-74 and 
utilize any valuable results regarding the sport fish component of this experiment and use those 
results to inform sport fish management activities. 
RECOMMENDATIONS	  
 
Because this experiment operated primarily as a part of project CAWFS-74, with minor support 
from F-69-R personnel, future activity will be driven by priorities set by CAWFS-74. Changes in 
project partnerships with CAWFS-74 and the U.S. Geological Survey have resulted in a halt to 
this particular experiment; therefore, for the purposes of F-69-R participation and reporting, this 
experiment will be considered completed and no further reporting is expected. 
	  
Experiment	  4.5	  –	  Lake	  Michigan	  sport	  fish	  assessments	  
 
In June of 2010, project personnel began collaborations with the Illinois DNR Division of 
Fisheries to conduct research studies and management activities on Lake Michigan. Project 
personnel and DNR staff have begun identifying current and future research needs relative to 
Great Lakes sport fish restoration for consideration as specific activities in future segments. 
Project personnel have continued collaborations with the Illinois DNR Division of Fisheries to 
conduct research studies and management activities on Lake Michigan. 
 
PROCEDURES	  
 
Project staff continues to assist with spring index netting, Yellow Perch assessments, and data 
collection for a lake-wide predator survey, summer harbor electrofishing, Yellow Perch beach 
seine netting, fall salmonid electrofishing, and fall Lake Trout spawning assessments. As part of 
a multi-agency collaboration, personnel have also continued collecting data for a project aimed at 
calculating the ratio of wild Chinook Salmon to stocked Chinook Salmon by looking for the 
presence/absence of oxytetracycline marks in the vertebrate of Chinook Salmon. 
 
FINDINGS	  
 
Project staff collaborated with Illinois DNR Division of Fisheries Lake Michigan Program staff 
to collect and analyze sport fish assessments, the results of which are reported in DNR Lake 
Management Reports. In response to the appearance of a significant portion of unmarked Lake 
Trout in index collections, a research proposal was developed and submitted to the USFWS 
CFDA Program 15.662 to utilize otolith microchemistry to determine the natal origin of 
unmarked fish. The proposal was successful and an award was issued on July 2, 2013 to J.A.S. 
Project personnel will continue to provide support for the execution of that project in Segment 27 
(2012-2013). 
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RECOMMENDATIONS	  
 
F69R project personnel should continue coordinated data collection and analyses to support 
management activities and research studies. F-69-R project staff will meet with Illinois DNR 
Fisheries Lake Michigan Program staff and staff from other Federal Aid Projects, such as 
F-138-R (Lake Michigan near-shore fish communities), F-123-R (Yellow Perch), F-52-R (Lake 
Michigan Creel Survey), and USFWS Project #301819G032 (Evaluation of Lake Trout reef 
spawning areas), to determine knowledge gaps and research needs that can be addressed in the 
next segment of this Project. Project staff originally hired to provide research coordination in 
collaboration with IL DNR Division of Fisheries Lake Michigan Program personnel resigned in 
May 2013, and a search for a replacement was immediately initiated. It is expected that a new 
researcher will be hired and in place by November 2013. 
 
Experiment	  4.6	  –	  Lake-­‐wide	  coded	  wire	  tag	  collection	  
 
In March of 2011, an estimated 300,000 Chinook Salmon were marked at Jake Wolf Fish 
Hatchery (IDNR) as part of a lake-wide, inter-agency collaboration spearheaded by the U.S. Fish 
and Wildlife Service and also involving Michigan DNR, Indiana DNR, and Wisconsin DNR. 
Project personnel have coordinated collection of tag recapture data from anglers who caught 
tagged Chinook Salmon. 
 
PROCEDURES	  
 
The U.S. Fish and Wildlife Service purchased automated tagging trailers in 2010 to facilitate 
Chinook Salmon and Lake Trout mass-marking. The goal of the mass-marking project is to 
eventually implant every stocked Chinook Salmon and Lake Trout with a coded wire tag, which 
will yield information on natural recruitment and movements throughout the lake, including 
within and between fisheries jurisdictions. Personnel have assisted the IDNR with data collection 
efforts and also supervised a U.S. Fish and Wildlife Service technician who worked with 
personnel to collect data at other harbors in Illinois. 
 
FINDINGS	  
 
Collection efforts began in May 2012 and have continued. Data collection for this project 
occurred simultaneously with another study and as of fall 2012, 483 specimens were sampled. Of 
those, 64 (13.3%) contained coded wire tags. Most (49%) Chinook Salmon that entered the Lake 
Michigan fishery came from Wisconsin waters, with 31% coming from Michigan, 11% from 
Illinois, and 6% from Lake Huron; 3% of the tags were lost. The number of Chinook Salmon 
migrating from Lake Huron was an unexpected finding and is something all agencies will need 
to continue monitoring if reducing the predator burden on alewife (Chinook Salmon’s main 
forage fish) populations continues to be a management priority. Additional data for 2013 has 
been collected, but will not be analyzed until new project staff has been placed. 
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RECOMMENDATIONS	  
 
F-69-R project personnel should continue working with agency staff to assist the U.S. Fish and 
Wildlife Service with collecting data for this study. Personnel should attend the Lake Michigan 
Technical Committee Meetings to discuss findings and collaborate with other agency personnel 
to determine if additional research questions should be explored.  
 
Experiment	  4.7	  –	  Modeling	  sport	  fish	  
distributions	  in	  response	  to	  climate	  
change	  
 
During Segment 25, project personnel 
initiated collaboration with the Landscape 
Conservation Cooperative project 
“Predicting Climate Change Effects on 
Riverine Aquatic Insects Using Museum 
Data and Niche Modeling.” Through this 
collaboration, project scientists are building 
upon models used to predict distributions 
of aquatic insects to develop predictions of 
distribution of both game and non-game 
fishes in Illinois rivers and streams in 
response to various climate change 
scenarios. Understanding potential long-
term changes in sport fish communities and 
the forage base on which they depend will 
assist resource managers in developing 
long-term strategies to cope with climate-
related changes in flows, temperatures and 
other abiotic characteristics in rivers and 
streams. Understanding the current state of 
individual fish species and communities in 
Illinois streams is critical for their 
protection and restoration and the first step to estimate the impact of climate changes on them. 
Given the limitation of point-based sampling data, modeling is a logic and commonly-used 
approach to serving these goals. 
 
PROCEDURES	  
 
Fish	  Data	  
Fish samples collected after 1990 (n = 937) were selected from IL DNR Extensive Basin Fish 
Survey database to model the contemporary fish abundance and diversity in wadeable IL 
streams. These samples contained at least five species and 20 fish individuals. Among 168 
species recorded, 114 were sampled at ≥10 sites. The most common species is Bluntnose 
Figure 4. Predicted abundance of small-mouth bass for 
a standard DNR sampling reach (20 channel-widths) in 
wadeable streams of Illinois (R2 = 0.53).	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Minnow (Pimephales notatus) (92.2% of the sites), followed by Green Sunfish (Lepomis 
cyanellus) (90.5%) and Bluegill (80.6%). Largemouth Bass were recorded in 74.9% of the 
sampling sites, Smallmouth Bass in 36.4%, 
and Channel Catfish (Ictaluris punctatus) in 
38.3%. Walleye (Sander vitreus) is relatively 
rare, only captured in 6.3% of the sites. The 
total number of fish collected in a reach 
ranged from 24 to 30,679, and species 
richness from 5 to 68. 
 
Landscape	  Predictor	  Variables	  
Sixty-six environmental variables were 
selected for species modeling. These 
variables describe 1) basic watershed 
characteristics, 2) surficial geology, 3) 
natural land cover, 4) climate, 5) connections 
to large rivers, lakes, and ponds, and 6) land 
use at several spatial scales. The data 
availability of variables allows us to apply 
the models to all 55,909 wadeable stream 
reaches (confluence-to-confluence segments) 
in Illinois and the upper part of Fox and 
Kankakee basins. 
 
Method	  and	  Calibration	  
We chose random-forests regression to 
model fish diversity and abundance for its 
capability of handling various response 
curves (e.g., linear, non-linear, and step), correlations among predictors, small sample sizes, and 
other challenges associated with standard statistics (e.g., multiple linear regression). 
 
FINDINGS	  
 
The proportion of total variance explained by a model (R2 value) varied greatly (0.0-0.71), but 
reached values of 0.2-0.71 in 80 species. Species richness was modeled better than total fish 
abundance with R2 = 0.44 and 0.26, respectively. The most important predictors varied with 
species or assemblage attributes, and often included both natural (e.g., watershed size) and 
disturbance variables (e.g., % of agricultural land or distance to dams). For example, the 
abundance of Bluegill increased with average degree-day in the watershed, % of forestland in the 
watershed, and % of water in the riparian zone, but decreased with % of agricultural land in the 
watershed. In comparison, Smallmouth Bass increased with watershed size, but decreased with 
increasing temperature and precipitation. Both species richness and total fish abundance seem 
mainly affected by watershed size, temperature, and % of agricultural land in the watershed. 
 
Figure 5. Predicted abundance of walleye for a standard 
DNR sampling reach (20 channel-widths) in wadeable 
streams of Illinois (R2 = 0.41). 
 27 
A model of Smallmouth Bass abundance in 
wadeable streams predict distribution primarily 
in the northern half of the state, with some 
abundant populations in the upper reaches of the 
Kaskaskia River (Figure 4), while Walleye 
distribution is limited to the upper reaches of the 
Fox River and parts of the Kankakee River 
drainage (Figure 5). Models of species richness 
(Figure 6) and fish abundance (Figure 7) were 
also developed. Using these baseline 
distributions, model parameters can now be 
manipulated to reflect climate change scenarios 
and the resulting changes in sport fish 
distributions examined. 
 
RECOMMENDATIONS	  
 
We are mapping the predictions of 80 well-fit 
species (R2 > 0.20), species richness, and total 
abundances for wadeable streams in Illinois. We 
also are summarizing the responses of these 
species and assemblage attributes to key 
environmental variables and validating the 
models with additional sampling data. Data 
analysis will continue in Segment 27, and a peer-
reviewed manuscript will be prepared. 
 
Sport	  fish	  data	  set	  organization	  and	  access	  
 
Access to fisheries data sets and the efficient and coordinated management of those data sets are 
critical to the successful completion of all aspects of Project F-69-R. As project staff seek to 
utilize existing fisheries information and ensure that future data collection meets the needs of this 
and other federal- and state-supported fisheries research, continued access to sport fish data sets 
are required. 
 
Project personnel have continued collaborations with IDNR Division of Fisheries to identify 
necessary modifications and improvements to the collection, storage and retrieval of fisheries 
information by researchers, managers, and the public. Project personnel are developing online 
data browsing tools for use by project personnel to support activities in Job 101.1, Job 101.2, Job 
101.3, Job 101.5, Job 101.6, and Job 101.7. 
  
Figure 6. Predicted species richness for a standard DNR 
sampling reach (20 channel-widths) in wadeable 
streams of Illinois (R2 = 0.44).	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FINDINGS	  
 
Data browsing tool development has focused 
on making significant improvements and 
alterations to handling data generating from 
IDNR hatchery activities. Utilizing .NET 
application frameworks, an online tool that 
prioritizes requests for sport fish stockings, 
monitors hatchery production, and records 
the destination of hatchery-reared fishes has 
been developed and is ready for further 
testing by hatchery personnel. This 
“Stocking” node will be fully integrated into 
future nodes of fisheries data (i.e., sport fish 
population assessments in lakes, streams, 
large rivers) so that project researchers will 
have rapid and simple access to sport fish 
information about Illinois water bodies that 
includes management actions, such as 
stocking events, as well as natural variations 
in sport fish abundance and distribution. An 
initial period of testing of the Stocking node 
was conducted during Segment 26, and a 
completed application is expected to move to 
full production in the fall of 2013. 
 
Sport fish data sets utilized by project personnel come from a variety of relatively isolated 
sources (e.g., creel surveys, lakes surveys, streams surveys), and the many sampling sites within 
those data sets continue to lack adequate geospatial referencing to support Project F-69-R 
objectives. Project personnel developed several options for modifying how sport fish information 
is managed to efficiently integrate multiple data sources, include sufficient geospatial data, and 
broaden the scope of use of the information to support research and management activities. 
Capitalizing on collaborations with the Iowa Department of Natural Resources, web-based 
application frameworks for lakes and streams data are being adapted for use by Illinois DNR and 
fisheries researchers alike. A web application for data entry, browsing ,and retrieval is under 
development for lakes data and is expected for beta release in the fall of 2013.  
 
RECOMMENDATIONS	  
 
Efficiently integrating sport fish data sets is a difficult endeavor that requires the continued 
attention of F-69-R project personnel and a strong collaborative partnership with IDNR Division 
of Fisheries. Development of the “Lakes” node should be developed and beta testing conducted 
during Segment 27. Additional nodes should begin to be developed thereafter. Additionally, 
project personnel will explore collaborations with IDNR units, as well as other state agencies, to 
assemble geospatial referencing information about sample sites that is currently missing from 
Figure 7. Predicted abundance of walleye for a standard DNR 
sampling reach (20 channel-widths) in wadeable streams of 
Illinois (R2 = 0.41).	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sport fish data sets. Geospatial data, along with information about sport fish populations, can 
then be integrated more efficiently into information delivery systems to the sport fishing public, 
primarily through activities incorporated into Job 101.5. Further efficiencies and modifications to 
fisheries information systems should be explored and implemented in future project segments, 
thus making information about sport fish populations in Illinois more readily accessible to 
researchers, managers, and the public. 
	   	  
 30 
JOB	  101.5	  –	  SUPPORT	  AND	  ENHANCE	  WEB	  INTERFACE	  
 
OBJECTIVE	  
 
The following components constitute the overall objectives for Job 101.5: 
 
• Enhance and maintain a web interface for the dissemination of sport fisheries data and 
analyses to the public, and develop additional site enhancements upon request of DNR 
Fisheries 
 
PROCEDURES	  
 
Project personnel redesigned the website www.ifishillinois.org to provide an updated and easier-
to-use format, which complements the current IDNR website. The improved website features a 
picture slider at the top for announcements and an enhanced menu format for easily locating 
popular and timely information. The goal of the redesign was to make information easily 
available to anglers while promoting sport fishing opportunities to the public. The website 
provides information about Illinois sport fish, including angling tips and areas for greatest 
success; fishing reports in a cleaner format; lake profile pages with an expandable map and a 
fishing forecast as provided by IDNR biologists; new informational pages on fishing equipment, 
fishing tips and taking kids fishing; IDNR fishing programs; and trends in fishing quality. This 
effort makes sport fisheries-related information readily available to the public and continues to 
provide immeasurable benefit to current and prospective anglers in Illinois. This newly 
redesigned website went live to the public on July 2, 2013. 
 
FINDINGS	  
Website	  Redesign	  for	  www.ifishillinois.org	  
 
The launching of the www.ifishillinois.org redesign was announced on July 2, 2013 via 
Facebook and Twitter. All the preparatory work for this launch was done during Segment 26 
(2012 – 2013). Google Analytics data indicate that 25% of the visitors to our site are mobile 
users, so the new design is clearer and more accommodating to the mobile user as well, including 
fewer click-aways and PDF downloads. 
Improvements	  and	  Additions	  to	  www.ifishillinois.org	  
 
LAKE PROFILE PAGES 
 
Throughout the site, lake profile pages were updated with the most current fishing prospects, 
based on the expertise and recent data collected by IDNR fisheries biologists. Most lake profile 
pages Throughout the site, lake profile pages were updated with the most current fishing 
prospects, based on the expertise and recent data collected by IDNR fisheries biologists. Most 
lake profile pages now include a map that is expandable when clicked upon. In addition, we 
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created new maps for 11 of our most popular sites and 21 submaps for Mazonia and Fox Chain 
(see below). The new maps give better orientation, provide bathymetry information, and clearly 
show boat ramp locations. The sites with the improved maps include: Fox Chain, Maple, 
Heidecke, Tampier, Busse, Shabbona, Diamond, LaSalle, Axehead, Mazonia, and Sterling. 
 
Each lake profile page also now includes a “fishing 
forecast,” which integrates information provided by 
IDNR fisheries biologists, including fishing tips. Current 
fishing reports also are embedded on these pages for 
easy access by anglers. 
 
The lake profile information boxed on each page 
provides at-a-glance lake information, including county, 
acreage, average depth, shoreline length and recreational 
amenities including motor size limits (if motors are 
allowed), boat ramps (if present), boat rental, skiing, 
swimming, picnicking or camping. 
 
FOX CHAIN AND MAZONIA 
 
Both Mazonia (Figure 8) and the Fox Chain O’ Lakes 
(Figure 9) are comprised of many small lakes. The new 
maps for these pages include detailed maps of each of 
these small lakes. There is a general map of the lake 
compound for both sites, on which you can click to get a 
bigger map of any of the smaller lakes within the compound. For example, on Mazonia, if you 
click on Goose Lake, you will get a detailed map showing the bathometry and the boat launch 
area for that lake.  
 
FISHING TIPS 
 
There is a strong connection between successful anglers, 
various fishing techniques, and knowledge about fish 
species. This new informational page includes general 
fishing tips and typical fish habitat information. In 
addition, each lake site for which we had the information 
from IDNR biologists includes species-specific tips for 
that body of water. 
 
LAKE MICHIGAN 
 
Angling opportunities on Lake Michigan span a wide 
spatial area and require a distinct set of information 
compared to inland lakes in Illinois. As a part of the 
overall redesign, project personnel developed a new 
approach to the Lake Michigan profile page (Figure 10) 
Figure 8.  Mazonia Complex Map.  Clicking 
on a lake in the complex will load a detailed 
map of that lake. 
Figure 9. Fox Chain O' Lakes Map.  Clicking 
on a lake within the Chain will load a detailed 
map of that lake. 
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utilizing a tab system for organizing 
the information. By simply clicking 
on a tab, anglers can access 
information about where to fish, what 
they can expect to catch, stocking on 
the lake and population assessments.  
Weekly fishing reports have been 
added and are divided between North 
and South. 
 
SPORT FISH SPECIES 
 
Our new Sport Fish of Illinois page 
provides at-a-glance information for 
each species, including where in 
Illinois they can be found, state-wide 
size averages, the state record, the 
best lures to use with that species and 
the best lakes in Illinois in which to 
find that particular fish. For each 
species, we list angling tips, habitat, 
feeding and habits, and life history 
information. 
 
TAKING KIDS FISHING 
 
Our Kids Fishing pages continue to be among the top-visited pages on our site. The Taking Kids 
Fishing page has been improved to contain much more information about safety, conservation, 
where to fish with kids, what equipment to use, the best baits, how to land a fish, and tips for 
keeping young anglers engaged in fishing. Also new to that page is an Angler Diary Form and a 
Fishing Trip Checklist, which are downloadable for little ones to get excited about their trip. 
 
FISHING EQUIPMENT 
 
Not everyone who comes to our site is a seasoned angler, which is why the new Fishing 
Equipment Guide has been added to www.ifishillinois.org. On this page, an angler can find 
information about rods and reels, fishing line, terminal tackle, lures and baits, and fishing tools. 
 
INVASIVE SPECIES 
 
Project personnel have collaborated with the Illinois-Indiana Sea Grant staff to include on our 
site information about Invasive Species in support of the Be a Hero, Transport Zero campaign. 
General information about the invasive hydrilla has also been added, the presence or absence of 
zebra mussels has been indicated on each lake profile page, and a link to the Transport Zero 
campaign web page has been included. 
 
Figure 10. Screen shot of the Lake Michigan profile page on 
www.ifishillinois.org, showing the list of places to fish.  Tabs for 
information about sport fish in Lake Michigan, stocking reports, and 
population assessments are also made available to the public. 
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CONTACT US FORM 
 
With the launch of the new site, we now have a “Contact Us” feedback form, which is monitored 
by our staff. This form provides an opportunity for Illinois anglers to directly ask questions 
related to fishing in Illinois. We receive, on average, an average of 15 inquiries per week, which 
are personally answered within 24 hours. 
 
DYNAMICALLY DRIVEN DATA 
 
The www.ifishillinois.org website now utilizes PHP and MySQL coding, allowing for dynamic 
pages rather than all static pages. This makes it easier to change data in one place and have it 
automatically change across the pages while using less server space.  
 
All information for the lake pages is now contained in a database, which can be easily modified 
and updated. As an example, fishing tips may change for a particular lake. The new information 
can be added to the database and the lake page will automatically reflect this change. What 
previously took over 300 static pages can now be accomplished with one dynamic page. 
Much of the data in the database can be used in different areas on the website, so if data is 
changed once in the database, it will update multiple pages on the website, keeping information 
consistent across the website. 
 
Long-term fisheries data collected by DNR 
Division of Fisheries and managed by 
project personnel (see Job 4, Sport Fish Data 
Sets) are now put to active use on a daily 
basis to formulate such metrics as average 
fish sizes and catch rates, as well as to 
determine the “best lakes” for a particular 
species. As the foundational data is updated 
with additional sampling, information based 
on that data and displayed anywhere on 
www.ifishillinois.org is updated in real-time. 
 
Social	  Media	  
 
In response to the growing popularity of 
www.ifishillinois.org and the dominance of 
social media as a method to create online 
communities, project personnel created an I 
Fish Illinois Facebook page during Segment 
25, and a Twitter account (Figure 11) during 
Segment 26. Both of these social venues are used to announce timely information regarding sport 
fishing in Illinois, including promotion of IDNR-sponsored events, IDNR press releases 
pertaining to sport fish and Illinois lakes, tournament announcements, fishing license reminders, 
and news items that may be of interest to Illinois anglers. As of this report date, the Facebook 
page has 666 “likes” and the Twitter account has 80 followers.  Both metrics are a measurement 
Twitter:
We have an 
IFishIllinois Twitter 
account that is just 
starting to gain some 
ground. We post 
about information of 
interest to the Illinois 
angling public. In 
addition, when one 
of our staff attends a 
conference, we post 
“live tweets” from the 
conference, which is 
currently a very 
popular information-
sharing venue. We 
currently have 80 
followers on Twitter. 
The link to follow us 
on Twitter is on the 
IFishIllinois.org 
website, so it is easy 
to find and follow us 
on Twitter.
Figure 11.  Screen shot of the I Fish Illinois Twitter Feed. 
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of the extent of our online community, and continue to grow over time.  In addition to Facebook 
posts, project personnel receives a significant number of messages and questions through 
Facebook, which are answered within 24 hours of the post (Figure 12). 
 
Website	  Statistics	  Analysis	  
 
We extensively use Google Analytics to collect information regarding visitors to 
www.ifishillinois.org.  Google Analytics provides reports on how often each page is visited, 
which pages have the highest numbers of visitors, the trends in the website visitors (e.g., higher 
on weekends, holidays, etc.), which pages have the highest exit rates, etc. (Figure 13). This 
information was utilized to assess the old site and determine how to restructure and focus the 
new site. The overall goal is to focus time and effort on improving the site in popular areas to 
ensure we are providing information that interests the angling public. 
 
VISITOR INFORMATION 
 
• From July 1, 2012 – June 30, 2013, we had 270,596 visits to the www.ifishillinois.org 
site, with a total of 1,322,394 page views 
• On our most visited day, 1864 visitors viewed our site in a 24-hour period 
• Each visitor views an average of 5 pages per visit 
• Of all visitors, 56% find us using a search engine, while 19% find us through the DNR 
website and 19% come directly to our site by typing in the web address 
 
CONTENT INFORMATION 
• The Weekly Fishing Report page is the most-visited page 
• Our regional lake selection page is the second most-visited page 
• Of the regional lakes, Region 2 is the most visited, followed by Region 1, then Region 4, 
Region 3, and Region 5 
• The Kids Hotspot page continues to be in the top 10 most-visited pages on our site 
Outreach	  Materials	  for	  Fishing	  Shows	  
 
In coordination with IDNR Division of Fisheries, project personnel formatted and printed fact 
sheets for fishing trade shows using information provided by IDNR biologists. Take-away fact 
sheets are an important and tangible approach to connecting with Illinois anglers and providing 
valuable information regarding angling opportunities to the public. 
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Our$Facebook$“likes”$have$increased$from$174$likes$last$year$to$our$current$666$likes.
We#receive#many#ﬁshing0related#ques6ons#through#
our#IFish#Facebook#page,#all#of#which#are#answered#
by#staﬀ#within#24#hours#of#pos6ng.#
We#post#about#all#ﬁshing0related#
informa6on#we#feel#would#be#useful#or#
interes6ng#to#Illinois#anglers#and#
promotes#ﬁshing#in#Illinois.#Here#is#a#
sample#of#what#we#posted#in#the#month#
of#September#2013.#These#posts#include#
the#opening#of#Trout#Season#and#a#lis6ng#
of#stocking#loca6ons;#the#announcement#
of#our#updated#river#informa6on#pages#
on#IFishIllinois.org;#the#September#
NewsBits#from#IDNR;##and#the#latest#
informa6on#about#the#Asian#Carp#
sampling#results.#Although#we#have#666#
likes,#our#posts#reached#1761#people#for#
the#trout#season#and#1896#people#for#the#
rivers#informa6on#based#upon#shares#
from#others.#Our#reach#is#much#larger#
than#our#number#of#“likes”#for#many#of#
our#Facebook#posts.
Figure 12. Screen shot of the I Fish Illinois Facebook Page, demonstrating how project personnel provide angling 
information, track the online audience, and respond to inquiries from the public. 
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RECOMMENDATIONS	  
 
Overall, the improved website has had a positive response from anglers and staff alike. Project 
personnel will continue work in the next FY to include river profile pages, family-friendly lake 
profiles, expanded invasive species information as discussed with the Illinois-Indiana Sea Grant 
staff, improved site maps for lakes in Illinois, My First Fish photo pages for kids, and 
endangered species information. In addition, our goal is to work toward some pieces of the 
Regulations Guide to be available as part of our site rather than an entire download, which will 
greatly benefit mobile users. 
 
Project personnel will continue to use Facebook and Twitter to provide timely sport fish 
information to the public. This includes information from IDNR news releases; angling 
opportunities, including tournament information and IDNR-sponsored events; site closures; etc. 
In addition, project personnel will continue to use the Twitter feed to report sport fish-related 
items of interest “live” from any sport fish-related conferences they may be attending.  
 
Project personnel will work to make the entering of data for new lake profiles to be done via an 
online form so IDNR biologists can easily add new lakes to the existing database as well as edit 
data for existing lake profiles. Personnel will also improve the fishing report data entry so that 
reports can be easily edited. 
 
Project personnel will also work to track all events that click away from our site via Google 
Analytics. This includes all PDF downloads, as well instances where visitors click away to the 
IDNR site to buy a fishing license. This will help to determine the impact that 
www.ifishillinois.org has on fishing license sales, as well as tell us how many users are 
interested in the information contained in downloadable PDF files, possibly targeting those areas 
for full-time pages on www.ifishillinois.org. Project personnel will also organize all PDF 
downloads into one publications library, to improve ease of access for site visitors. 
 
Information about visitors to www.ifishillinois.org indicates that the website’s popularity 
continues to grow as coordination between project personnel and IDNR Division of Fisheries 
results in the availability of additional information about sport fishing in Illinois waters. Further 
integration of fisheries information from data sources including coordination conducted under 
Job 101.4 of Project F-69-R, will provide science-based information for anglers and managers 
alike. As the development of the Fishing Quality Index proceeds in future segments under Job 
101.1, its inclusion in web pages profiling individual lakes as well as statewide status reports will 
further enhance the quality and quantity of information provided to the angling public. 
 
Project staff will continue to maintain and enhance the www.ifishillinois.org website as the 
primary method for providing online information about sport fishing opportunities to the public. 
Many of the pages are now dynamically produced, making maintenance much more efficient.  
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Figure 13. Overview of the number of daily visits to www.ifishillinois.org during Segment 26 (July 1, 2012 - June 30, 2013). 
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JOB	  101.6	  –	  FISHES	  OF	  CHAMPAIGN	  COUNTY	  
 
OBJECTIVE	  
 
The following components constitute the overall objectives for Job 101.6: 
 
• Analyze the changes in fish species in Champaign County during the past 100 years and 
identify components of stream fish assemblages that have significantly changed over 
time, as well as the key factors contributing to those changes over the last century 
 
PROCEDURES	  
 
Building on the efforts of Forbes and Richardson (1908), Thompson and Hunt (1930), Larimore 
and Smith (1963), and Larimore and Bayley (1996), the next iteration of “The Fishes of 
Champaign County” (FoCC) began in the 2012 field season. The study includes the sampling of 
fish populations at pre-determined field sites, assembly and analysis of land use and stream 
habitat data, collection and analysis of physio-chemical habitat data, and analysis of the effect of 
fish community and environmental parameter interactions on distribution and assemblage 
characteristics. To the maximum extent practicable, field crews are replicating the sampling 
methods (e.g., electric seine and block nets) and locations (140+ sample sites) used in previous 
iterations of this long-term study (previously funded under Federal Research Project F-76-R). 
 
In addition to the field sampling efforts, a mail survey was created and sent to the landowners 
with sampling locations on or adjacent to their property. This questionnaire was created to assess 
the attitudes of the landowners toward the streams on their land, as well as how they utilize their 
stream. Questions included whether the landowners were anglers and if they fished their stream, 
whether or not they participate in Conservation Reserve Programs, if they have heard of the 
Illinois Recreational Access Program, and their opinion of the wildlife in their stream. 
 
FINDINGS	  
 
At the end of Segment 26, 106 sample sites were completed and approximately 25 sites remained 
to be sampled in fall of 2013. Those sites remaining consist almost entirely of the main stem of 
the Sangamon River sites and two Little Vermilion River sites. The sites on the Little Vermilion 
were too dry at the time project personnel attempted to sample this summer; they will be 
revisited in 2014 when water levels may be more favorable. Sampling the remaining sites on the 
main stem of the Sangamon River with an electric seine is challenging due to the river’s width 
and depth and the staffing required. These sites will likely not be sampled until low water levels 
in late summer 2014. 
 
Sampling efforts have collected over 35,000 individual fish representing 65 species. The largest 
change from previous surveys has been observed in the Saline Branch downstream of the 
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Urbana-Champaign Sanitary District’s Northeast Treatment facility. Pollution from industries 
near the Boneyard Creek, as well as untreated sewage from Urbana, degraded the Saline 
downstream of Urbana. Champaign County Samples from 1929 showed the fewest number of 
fish species downstream of Urbana (Figure 14). By Larimore and Bayley’s survey in 1989, the 
fish community showed vast improvements downstream of Urbana, where 22 species were 
found. The current survey collected 44 species downstream of Urbana, showing continued 
improvement in species abundance. Though the increase in species number was found to be the 
most drastic in the Saline Branch, all systems that have been sampled have shown some increase 
in number of species over time. 
 
RECOMMENDATIONS	  
 
As indicated above, sampling should continue and be finalized by the end of 2014. Currently, 
enough data is available to begin to analyze changes in the fish communities in all of the 
headwaters sampled (Embarras, Kaskaskia, Upper Salt Fork, Saline Branch, Lone Tree Creek, 
Big Creek, and Wildcat Slough). All of these streams have been transformed from slow prairie 
streams to channelized agricultural ditches, and the majority of these changes occurred after or 
shortly before the first samples by Forbes and Richardson (1928) and Thompson and Hunt 
(1959). This dataset and subsequent analyses should provide valuable insight into how fish 
communities changed due to stream channel alterations across four of the major drainage basins 
in Illinois. 
 
Figure 14. Number of species found at each site on the Saline Branch during Fishes of Champaign County Surveys. 
Sample stations are in order with Station 1 being the furthest upstream and 10 being the furthest downstream. Stations 6-
10 are those stations that are downstream of Urbana. 
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Project personnel will begin analysis of the landowner survey relative to the fish communities in 
their streams. Questions that will be analyzed with this data are: 
 
1. Are landowners more or less likely to participate in conservation reserve programs based 
on their perceptions of local stream habitat quality and fish communities? 
2. Are landowners more or less likely to participate in conservation reserve programs based 
on the ownership history of their land? 
3. Does the landowners’ assessment of the quality of their stream accurately represent the 
fish community found there? 
 
In addition, project personnel will provide landowners with an in-depth analysis of streams in 
their area as a way to promote awareness and stewardship of local sport fish resources. 
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JOB	  101.7	  –	  RESTORATION	  OF	  URBAN	  STREAM	  SPORT	  FISHERIES	  
 
OBJECTIVE	  
 
The following components constitute the overall objectives for Job 101.7: 
 
• Investigate the factors affecting the re-establishment of sport fishes in a restored section 
of the West Branch of the DuPage River, DuPage County, Illinois 
 
Experiment	  7.1	  –	  Impacts	  of	  restoration	  efforts	  on	  the	  sport	  fish	  and	  forage	  fish	  population	  in	  
an	  urban	  stream	  
PROCEDURES	  
 
Project staff has coordinated with the Illinois DNR and the 
Forest Preserve District of DuPage County staff to select 
sampling locations on the West Branch (Figure 15) and 
East Branch (Figure 16) of the DuPage River. General 
sampling of the fish community will provide important 
information on the sports fishery and the forage fish of 
urban streams. Information from community sampling will 
be used to evaluate the post-restoration status of fish 
communities in an urban stream environment. 
 
 
 
 
FINDINGS	  
 
Sites were selected based on sampling a diverse selection of 
habitats to maximize probability of accurately assessing the 
fish community. Accessibility to sites, wadeable areas, and 
location within the restored reach of the West Branch were 
also considered in site selection with a total of eight sites on 
each branch. During the summer of 2013, sites were 
selected for sampling, and appropriate sampling methods 
were established. Initially, an electric seine was used to 
sample, however in the West Branch sampling efficiency 
was lower than expected, possibly due to high conductivity. Backpack electrofishing was 
therefore chosen as it was more adaptable to changes in water conditions. In support of 
Experiment 7.2, Smallmouth Bass (SMB) individuals over 200mm in length are marked with 
floy tags for future identification, scales are removed for aging, and gastric lavage performed to 
Figure 15. Sampling sites on the West 
Branch of the DuPage River. 
Figure 16. Sampling Sites on the East 
Branch of the DuPage River 
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determine stomach contents. Invertebrate sampling is performed at each site to determine the 
availability of forage for Smallmouth Bass. 
 
RECOMMENDATIONS	  
 
Sampling under revised sampling methodologies should begin in the fall of 2013 and continue in 
Segments 27 and 28. 
 
Experiment	  7.2	  –	  Habitat	  use	  of	  Smallmouth	  Bass	  (Micropterus	  dolomieu)	  in	  the	  restored	  
reach	  of	  an	  urban	  stream	  
 
PROCEDURES	  
 
Project staff has coordinated with the Illinois DNR and the Forest Preserve District of DuPage 
County staff to select sampling locations on the East and West Branches of the DuPage River. 
General sampling of the fish community will provide important information on the sports fishery 
and the forage fish of urban streams. Information from acoustic telemetry will provide important 
information on movements and habitat use in the restored reach of an urban stream environment. 
 
Project personnel conducted field testing of acoustic telemetry tags and receivers to determine 
the detection range and probability of receivers in the West Branch of the DuPage River. Data 
from field tests was then used to determine the final configuration of transmitter tags and the 
geometry of receiver placement in the field for long term, passive data collection. Additionally, 
project personnel have completed the necessary steps to participate in the USFWS INAD #11-
471 program for AQUI-S 20E. 
 
FINDINGS	  
 
Final configuration for the telemetry receiver array and settings for the acoustic transmitter tags 
have been determined. Deployment of the receiver array and implantation of the transmitter tags 
in Smallmouth Bass  >100 g in weight will be conducted in the late summer and fall of 2013.  
Prior to field use, project staff will receive training on the use of AQUI-S 20E and surgical 
implantation. The experimental anesthetic Aqui-S 20E was chosen for surgeries because of 
effectiveness and zero withdrawal period, and because it is used under the USFWS INAD #11-
471 program.  
 
RECOMMENDATIONS	  
 
Data collection should begin in the Fall of 2013, and continue in Segments 27. 
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Segment	  26	  Job	  Costs	  -­‐	  Budget	  v.	  Actual	  
 
 
	   Budget	   Actual	   Over/(Under)	  
Job	  101.1	  –	  Sport	  Fish	  Population	  and	  
Sport	  Fishing	  Metric	   $17,280 $18,500 $1,220 
Job	  101.2	  –	  Enhanced	  Field	  Sampling	  of	  
Sport	  Fish	  Populations	   $268,950 $310,550 $41,600 
Job	  101.3	  –	  Determine	  Factors	  Affecting	  
Fishing	  Quality	   $477,476 $467,410 ($10,066) 
Job	  101.4	  –	  Coordination	  with	  Ongoing	  
Fisheries	  Research	  Projects	   $43,778 $27,835 ($15,943) 
Job	  101.5	  –	  Support	  and	  Enhance	  Web	  
Interface	   $128,982 $117,940 ($11,042) 
Job	  101.6	  –	  Fishes	  of	  Champaign	  County	   $78,163 $67,320 ($10,843) 
Job	  101.7	  –	  Recovery	  of	  Urban	  Stream	  
Sport	  Fisheries	   $25,371 $30,445 $5,074 
	      
Total	  Costs	   $1,040,000 $1,040,000 ($0) 
Federal	  Share	   $780,000 $780,000 ($0) 
State	  Share	   $260,000 $260,000 ($0) 
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